g2 E3M (221 N | R T N A 5 Vol.12 No.3
20144 6 H Soutlrto North Water Transfers and Water Science & Technology Jun. 2014

DOI: 10. 13476/ . cnki. nsbdgk. 2014.03. 003

WoOFGER, A HE

(1. RAER: B R 5 TR R, Ll 2016205 2. 71 [E KR K lERFEFFT B 338K A8 PRI 1 4 [H 5K 3 A 5006 =8
JbIX 100038 3. B R 17 b p LK FEAS BRAL, TFFT 2501 15; 4. Wb TRE K% K B2, Wb HEHE 056038)

¢ I B INAE P I — FRVRE A IR ] 5 ——— 4 3 K 5o IR 1], B 538 7K 2o 8 28 R0 R 0l 10 7 4R J L AR 5 40 FR) 1] 0 45
S MR T ST TR0 AN RE S R 5 A S A T T PR AT AR 3 Ak 7K D o B ) 8 B 2l P A,
ol e 2R K 2 AR R o WIS IA DAy (1) JC B TR0 DR R B DA 55 % i 7K A A g T £ o [ 658 O UK (2) 22 1) A%
A 2 2= AL 3R 7K I ] B 2 1) 23 A 80— 350, AN b AR I 2 0 Il — - B A (3) I RR 4] 22 2k 4R AL
LR, HARBEAURS PE LRI G 3, Sk DL R 3O T, ARBEALYE G U R T e rp AR R (4) SR 6
PRI 1) 53 A7 AN 30, DR S LA b 55 20 A I T) I S0 e S 4, TR S5 0 B /AR 3 0 A e AN ERUE s (5) 4F AR K A AN
LYK DX, B B A S A A 2, B DR P T R KR R IR I T) 2 A I ASERUE

o BRI BT IR 8] 5 I 2% 23 ey T 23 38 R i N 48 59 1t v [
: P42; X43 T A : 1672 1683(2014)03 0016 07

Spatial and Temporal Variations of Precipitation in China Based on Centroid Principle
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Abstract: The unique characteristic time in a year, known as centroid time of annual precipitation, was introduced to solve the
problem of identifying occurrence time of precipitation by frequency domain analysis. T he centroid time is the time projection of
annual precipitation process line and domain geotroid. The spatial, temporal, and frequency domain characteristics of centroid
time of annual precipitation were analyzed to identify the spatial and temporal variations of precipitation quantitatively in China.
The results suggested that (1) the centroid time is sensitive to the response of the occurrence time of heavy precipitation; (2)
the spatial variation of centroid time is consistent with that of peak precipitation time of rainy season, showing "early late early"
characteristics from northwest to southeast; (3) the time series of centroid time of the primary meteorological stations are pure
random process with the norr random process is mainly shown at the stations located in central and northern China. T he nom
random characteristics are mainly periodicity, and the trend characteristics are mainly advanced trend; (4) the temporal distribur
tion of precipitation grades are not even. The occurrence time of heavy precipitation is later than that of other precipitation
grades, and the intra annual distribution of moderate and light precipitation is the most unstable; and ( 5) the more uneven of irr
tre annual precipitation distribution, the more obvious of inter annual variation of centroid time, indicating the unstable t em poral
distribution of precipitation in this area.

Key words: precipitation; centriod time; spatial and temporal diversity; spatial and temporal variations; asymmetry; unevenness; China

AU S AR TG 2, BRI 20 SR AR B I s, L5 07 S A B K S AF 2 B BUR S T R 5

1201309 25 :2014-03 31 12014 0507
: http: // www. enki. net/ kems/ doi/ 10. 13476/ j. enki. nshdgk. 2014. 03. 003. html
ST B KRR TR H (2012BAC19B03) 5 5K H AR B4 KL 4 10 H (51009148; 51021066)
S F(1990), I, BRI, WS, B FKAE IR K AR SRR ST . B mail: huyongdh@ 163. com
MRS T (1979 ) U3, WIRE WA, S AR, 1, SRR AT K B IR 5T o B mail: yangzy @ iw hr. com

10 KXKER



B e BT RN AT B R B K R R R AR AE

I K I T R K B U AR Y5 SRNRARARA (1 BU
DR, 2 U B K AN SR, o2 DA 7K TR 5T I AT X
AUGEAR A TR )R ., £ T P AMESCHE T,
KT AN 2 B 7 i 2R B0k J AR BT A ) gy
B2 A5 5k, R DR B KA YIRS 0] 43 A RO AS 32950 i PEREAT
ko AR, AN S R B )L AR B B R R s 1 Bk
T KR (R AU A, HfE A 221 1 R [ I R I T 23 A L R
BURFAIE; T2 T4 A B 7K 4 v 5 R wH 3 1) 1) 12 20 W 535,
SRR T LA e K PRI TR R R, (H 275 BB B K A B
JKER Y IRIAAAE IR 5% 0 2R, AR B K R B i A VT S B
i) ) Bk K BT TR g SR, ELAR AR/ R IR ) s K % B )
(145 et = £ BEAE, Ml DLW ARAE B K I AN 50 A

ASSCAUAE R T T 7 W IR B K AN 8 29 PR 73k, 2y
HTIL 50 AR (X Bl b IX) B 7K 200 5 0, 5 4 Bk
ANEES Yk 3 M AR OB 1R S 5 ik, O Dk B L ) S W o A K
AT IR D SR AR AR A o

1

1.1 BRFrsatia egm ik

A g 7 i R 2L 1 T A B R A N R T K
SRR A, (2 U Ak BRI, BT R A SO0 i 4R e K
AR, I R A4 LA B R R R L T 1) BT
e LEBFFLUR W Kt TR A S B PR BN, DA B8 A IR AR % 7 o A
YRR AR TS A WL, I LAEAEL T/ 5 F e K I SRR BT
T K AR S R AN IR A 0 o e b 3R o R E AR
WK I R AR BRI L oh I, ot 45 7 [ 7K 22 ol D) 167 419 2 AN 2k
WAk 4L, 365 0 AR A W R R A I IR A E TR, G
JEAE P B K BB T | AT R T LA, RS K
JRAK A PN W K VAR R A I D) EL L — P A R S T,
RT3 M — P D0 e (0 W 7 65 A U0, O HL 76 i 42
Vit B T K G A 0 e 4 8 732 N OB e TR
BRI NE MK A RS0 T, I 55 e Sk MK R
oo, FLAE IR 1% 43 5% 58 Sk 45 K Tt NI o 7 LA, 4R REK
L I 57 e P 5 P S0 A0 IR 1) A SR A P e A I [ 3
DS TR FARARG [ 7K 22 35 20 BE 160 L 10, 200 W) S 7R 4 P B —
P, LS T 5 e T B o 7 1 A i)

BN B T i T Hh 5 o T 2(a) | 2 W AR
(RN, B8 A S 50 B 0 S 6 AR SR 1 % 2 i), ELB
38 2 S 08 A, 3 — e A S, D R K L I IR
St AR R R ). K AN R K 0
Wil 5 2 1 2( by, JH O 6 i) 2 4% R T 2 i i) Bl
wi i g DR S0 I 45 L, 625 i) RD BRI, B AR RT S R
R T V7S o 060 R T S0 43 A, 705 D00 98 A o 6 0 o i) 5
R 2B )R 24, BB KO FE B AR R 4. R T
i, 2 A K A S5 20 T LA 380 R S50 R /K R0 6 (]
(5 W22 50 20 WA 7K A A 3 A FRORS: IE IR 110) , 5 8 2 7 5 A I
()8 2 T 2 S5 400 8 K 6 0 S AT 17D, BT S i 4
AR 48 7 S 0 I 1) 52 BT AR 430 A1 R 45 3 S840 e /K TR
SOV 5 18 8 7 A B 1) S 6 45, U J ke - S8 40 [ 7K 7 4F )
SR AT RIS — B, BIAE Y MK LA AR AT

1 2008 - 2010
Fig.1 Intra annual precipitation centriod time at

Beijing Station from 2008 to 2010
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Fig.2 Schematic diagram of the physical meanings of centroid time
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Fig.3 The distribution of meteorological

stations with full time series and climate zones
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Table 1 Periodicity, mutability, and tenden cy indicated by the

nomr random tim e series of typical stations
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Fig.4 Spatial distribution of time domain features of the intra annual centroid time
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Fig.5 Spatial distribution of the intra annual centroid time
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Fig.6 The determination coefficient of certain grade to intra annual centroid time of typical stations
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Fig. 7 The intra annual precipitation centroid time of certain grade precipitation of typical stations
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Fig. 8 Regression analysis of variation coefficient of intra annual centrood time with the average

value of variation coefficients of intra annual precipitation

Person (N=550)

Table 2 The Person correlation coefficients of variation

coefficient of total intra annual centroid time with certain grades
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